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Irady Beek 


Hers not to lead vast armies into war, 
But one who made each day worth 
living for; 
Could this be said of all who come to 
birth, 
How peaceful and how wonderful 
were earth. 


In a humble cottage on the out- 
skirts of Toronto a white haired wo- 
man was seated in a rocker crying 
soltly to uherseli: Before: her iwas-a 
copy of one of the Toronto dailies 
conveying the sad news that the be- 
loved wife of our Chairman had been 
Stmickenepy, the hand oradeath eAnid 
the poignant grief of this little old 
lady, who had never even seen the 
noble woman who had so_ suddenly 
passed away, was shared to the utter- 
most by the men and women of Cana- 
da, and more especially by the em- 
ployees of the Commission and all of 
those associated in its work through- 
out the Province. 


On the many occasions we have 
met at various conferences and meet- 
ings, when it was possible for Lady 
Beck to be present, her gracious per- 
sonality was always a delightful in- 
spiration to all of us. When she was 
not. with us, Sir Adam never failed 
to impress the fact that her helpful 
and constructive aid, which had never 
wavered in the long trying years of 
his administration of the great enter- 
prise which has been guided by his 
hand and vitalized by his genius, had 
been the greatest factor of all in up- 
holding his courage and faith even in 
the darkest hours. And so we had 
come to realize that her hopes and 
ideals were ours also, that she was 


truly one of us, and without any as- 
pect of intrusiveness, Lady Beck’s 
place in the hearts of all connected 
with the work of the Commission must 
deny to our Chairman solitude in his 
eo ileue 

It is not necessary here to elaborate 
on Lady Beck’s countless activities in 
charitable works.. The people of this 
country and the countries across the 
sea, know of a lifetime spent tn the 
service of the sick, the suffering and 
the needy. Words could but feebly 
express the gratitude and love given 
io one, whose sincerity of purpose and 
outstanding love of service to others 
made her such a beloved and promi- 
nent figure in the life of this country. 
And the thing that impressed us most 
on the day of her funeral was not that 
all of (Canada was represented: mere, 
as indeed it was, nor the strong faces 
of those who came to pay their tribute, 
but the tears in their eyes, which bore 
testimony to what we already knew, 
but did not know that we knew until 
we nadetelt-oursloss. 


To those of us who came in person- 
al contact with Lady Beck and who 
recall her dignified courtesy and grac- 
ious consideration for others, she 
challenged our unfeigned admiration 
and deep respect and her memory will 
never be forgotten. She was cut off 
at midday, serene in the consciousness 
of a performance to the utmost of the 
many tasks that were laid upon her, 
and the tears and blessings of those 
to whom in this life she had brought 
sunshine and gladness must follow her 
to the Place where she has been called. 
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Notes on the Accounting System 
of the Commission. 


From a paper read by J. E. Pile at a recent meeting of the 
Electrical Engineering Technical Club. 


Gj lddd y\Y would be difficult to 
Y 7] exaggerate the :mport- 
ance of Accounting in 
affairs of business. 

At the very threshold 
of civilization, 


when 
irade passed a step beyond the mere 
barter of one commodity for another, 
ihe necessity of keeping some sort of 
accounts arose. History tells us that 
the Babylonians used commercial doc- 
uments at least four thousand years 
ago, and the Phoenecians are believed 
to have had their accountants no less 
than their clever manufacturers. Bills 
of Exchange were in use between 
Rome and Athens in the days of Cic- 
ero, and several text-books on com- 
mercial subjects were published in 
florence during the fourteenth cen- 
tury and it is probable that we owe the 
invention of of double 
entry book-keeping, the system 
that is used today in practically all 


the system 


commercial houses, of this city, though 
the first known treatise on the subject 
was published in the fifteenth cent- 
ury in Venice. There would have 
been few banking houses of world 
wide fame in Florence if there had 
not been strict accounting and trained 
accountants to keep correctly the re- 
cords of the vast business transacted 
there. 

Coming down to our times, the suc- 
cessful management—even the very 


existence—of the great business en- 
terprises depend upon the reports as 
ascertained from strict accounting for 
their guidance as to whether or not 
they are solvent or insolvent; in fact 
the report, or balance sheet, of an 
institution could well be called the 
official barometer of that institution. 

Accounting is the scientific analysis 
and interpretation of financial and 
commercial transactions. It may be 
termed an exact science, which treats 
(1) of the methods of recording such 
transactions, and (2) of the rules by 
which such transactions may be inter- 
preted from books of accounts, and 
explained intelligently to the layman 
for his guidance in business affairs. 
It is based upon a thorough know- 
ledge of economics, finance, book- 
keeping and commercial law. 

There are several classes of accounts 
all of which however, are governed 


by the same principle, but carried on 


under styles designed to suit the local 
conditions. 

It is not my purpose to go into the 
details of the various classes of ac- 
counts but rather to endeavor to give 
you an idea how the accounting of this 
Commission is conducted. 

To successfully do this, it seems to 
me, it is mecessary to segregate the 
accounts, as kept by the Commission, 
under classes and deal with each class 
individually; and, with this end in 
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view, I will classify them as follows: 
Fixed Assets (Plant), Current Assets 
and Operation. 


(ewe. oy 8, ASSETS = 


It is quite possible that the Fixed 
Assets will be of most interest to this 
Club, as they represent what is known 
as, Plait, cand scotsisi fol, eorinoms 
Lines, Real Estate, etc., something 


that you are in touch with daily. 


In order that you may clearly un- 
derstand how the capital cost of such 
Plant 1s built up and reflected in our 
books, Mivvis -necessaryemtoe:4 kes von 
back to the foundation, viz; the Work 
Order. The Work Order clearly de- 
fines the class of Plant that is to be 
installed, and should, if made out cor- 
rectly, five suiliciesnt) particulars fiat 
would enable the accountant to de- 
termine whether the work to be per- 
formed would increase our Fixed As- 
sets, commonly Capital 
Cost, or be a charge against the cur- 
rent year’s 
Reserve. 


known as 


revenue, or Renewals 


After obtaining the authority to pro- 
ceed with the work, the Engineer is- 
sues requisitions for the necessary 
material, and here, Gentlemen, let me 
emphasize the importance of showing 
the correct accounting on these re- 
quisitions, as it is from this informa- 
tion that the accounts are finally post- 
ed to our ledgers, and just the slip of 
a figure in either the Work Order or 
the Control Account number, would, 
in all probability, place the expense 
in the wrong account. 


From these requisitions orders are 
placed by the Purchasing Department 


with manufacturers or our Stores De- 
partment. Several copies of the order 
are made all being in different colors, 
and each color has some special sig- 
nifance. The white copy is sent 
to the vendor as the official order, 
together with a yellow copy, which 
the vendor signs and returns to the 
Purchasing. Department as an _ ac- 
knowledgement of receiving the order ; 
provision being made for them to state 
on that copy the approximate date that 
the consignment will be forwarded, 
this information being useful to the 
“Follow Up” Department? Ihe blue 
copy, known as the Field copy, is sent 
to the person to whom the material is 
to be consigned, and is retained by 
him until the consignment is actually 
received. Directly the material is re- 
ceived and checked off, the Field copy 
is signed and returned to the Account- 
ing Department, and is the authority 
for that department to pay all invoices 
received in connection with same, pro- 
viding the prices and conditions agree 
with the purchasing order. The green 
copy is sent to the Accounts Payable 
Department for its record, and the 
pink copy or copies, as the case may 
be, are sent to the Heads of Depart- 
ments, who are interested in that par- 
ticular equipment. 


In addition to this class of order, 
there is the Local Purchasing or Em- 
ergenicy ordér, an order, as. the title 
implies, that may be used by duly au- 
thorized persons in case of emergency, 
or a case of holding up work unless 
material can be obtained within a 
short period of time. 


The order having been placed and 
the material shipped, the next thing 
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to be considered is the vendors’ in- 
voices. These, upon receipt at the 
Accounts Payable Department, are 
numbered, checked and duly recorded 
in the Invoice Book, and attached to 
the green copy of the original order; 
and, unless there is discount allowed 
for payment within a given period, 
it remains there until the Field copy 
of order showing that material is 
received, is returned to the Account- 
ing Department. Upon receipt of this 
Field copy of order, the invoice is 
vouchered and sent along to the Trea- 
surer for payment. 


In the case of an invoice being re- 
ceived for material not covered by an 
official order, same is recorded and 
passed along to the Construction En- 
geineer for his certification, and is also 
sent to the Purchasing Department 
to note prices, before same is passed 
for payment.. After passing through 
the Treasurer's hands, the vouchers 
are filed away for future reference. 
Distribution of the payment made, 
however, is sent along to the ledger- 
keeping department, there to be classi- 
fied and recorded in the Commission’s 
permanent records as part of the Capi- 
tal Cost or Fixed Assets. 


Other classes of expense which go 
to build up the Capital Cost consist 
of Labor, Engineering, Overhead Ex- 
pense, Insurance and Interest, and 
inese 1 will’deal with in the order 
mentioned. 


Labor: Details of Labor are sub- 
nitted by the Field to the Payroll De- 
partment, where same are carefully 
checked as to extensions, entered on 
the payroll and passed along to the 


‘Treasurer for payment. So far as the 
distribution is concerned, the Account- 
ing Department is practically in the 
hands of the Field Office, and has no 
means of checking the accuracy of the 
distribution submitted ; and here again 
I want to emphaze the absolute neces- 
sity of accurate accounting on the 
part of the Field Office, as in all cases 
the distribution submitted is used and 
this is reflected in our books. Dis- 
crepancies occur both inside and out- 
side, and we know it, but with care 
and a little closer co-operation these 
can be kept down to the smallest mini- 
mum. 


Engineering: Compiled from data 
submitted by the engineers chiefly 
from Salary Distribution Sheets. 


Overhead Expense: Included under 
this heading are three different and 
distinct classes of expense, viz: Field 
Overhead, Head Offite Engineering 
and Superintendence, and Admunis- 
trative Office Expense. The first con- 
sists of expenses of an undistributable 
nature in the Field, such as Railway 
Fares, lost time through unfavorable 
weather, delays in arrival of material, 
depreciation of tools and equipment, 
vental of equipment, the expense Of 
which is distributed over other labor 
operations on a man-hour basis at the 
close of this job. 

Head Office Engineering and Super- 
intendence known as Overhead Con- 
struction expense, an expense of the 
Engineering and Construction Depart- 
ments, which it is claimed cannot be 
alloted to any particular work order. 
This is distributed on an Engineering 
and man-hour basis on all work car- 
ried on during the current year. 
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Administrative and Executive 
Office Expense: Consisting of ex- 
penses of the Administrative Office 
Building, such as heating, hghting, 
cleaning, interest and fixed charges on 
the investment, together with Execu- 
tive salaries, Accounting Department 
salaries, Stenographical help, Station- 
ery and other miscellaneous items that 
are of a nondistributable nature. With 
a commercial house this class of ex- 
pense is easily disposed of by apply- 
ing it against the profit and loss ac- 
count, but with an institution such as 
ours, which is constructing and oper- 
ating at the same time, and operat- 
ing at cost, thus leaving no margin 
of profit, we have no such an account 
to apply an expense of this nature 
against, consequently a means had to 
be found for the distribution of same. 
Much study has been given to this 
by the Accounting Department, and 
a method, which is considered equit- 
able, and I may say, approved by out- 
side experts, is being used, viz; by dis- 
tributing same monthly on a percent- 
age basis to labor and engineering 
expense, that ason all” labor and jen- 
gineering employed both for construct- 
ing and operating purposes. 


The Commission as- 
sumes all responsibility for accidents 
to its employees, and to create a fund 
for this purpose, all work where the 
Commission’s labor and engineering 
is employed, is assessed at the rate of 
2% on labor charges and a tenth of 
1% om “engineering salaries sand in 
“case of an accident, the cost of the 
work upon which an accident may 
occur, is relieved of any further *re- 
sponsibility in connection with same. 


Insurance: 


Interest: Directly money is advanc- 
ed by the Province for construction 
purposes interest commences to accrue 
upon’ same, and must: be=paid-to the 
While 
the work is under construction, how- 
ever, ste: patiicularspirece moment 


Province as it becomes due. 


being installed is producing no revenue 
and the interest on expenditures made 
must be charged to the work and form 
part of the Capital Cost. ~~ Interest 
charges to 
ever, ceases rairecuy 
placed into operation. 


construction cost, how- 
the  “Plainti 1s 


The foregoing covers practically all 
the different classes of expense which 
go to build up our Fixed Assets, and 
when these are all included it may be 
assumed that the amount as shown in 
our records truly represents the cost 
ot the Plant installed. 


It is the purpose of this Commis- 
sion-to. keep) its, Capitale Cost cleam 
that is, that the amount as shown in 
our books shall at all times represent 
the actual cost of the equipment in 
operation. It frequently transpires 
that the equipment originally installed 
in a station or transmission line has, 
for various reasons, to be removed, 
either on account of obsolescence or 
insufficient capacity. In such 
the orignal amount paid for the equip- 
ment plus cost of engineering, labor 
and other expenses incidental to the 
first installation is removed from the 
Capital Costs: shor Liao 
transformer is removed from a sta- 
uon, all capital invested in that station 
in respect to that transformer is taken 
Gut, for the “times bemegeta 
amount remaining in our records re- 
presents the cost of the building, and 


Cases 


instance, 


thus, 
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any other equipment that it was not 
necessary to remove. ‘The value of 
the replacing equipment, together with 
labor and other expenses of installing 
same, can then go back into the sta- 
tion’s cost, and our books will reveal 
the actual amount paid for the build- 
ing and apparatus as it stands after 
the change has been made. 


The same method is adopted in re- 
spect to transmission lines. it fre- 
quently happens when stringing an 
additional circuit on a line, that the ex- 
isting circuit has to be moved. Now, if 
the moving expense was allowed to go 
in the capital cost with the labor of 
siringing the new circuit, we would 
have a charge there for something 
that was intangible, and our records 
would not represent the actual cost of 
the equipment on that section of line. 
Iyxpenses of this nature are consider- 
ed a Contingency, and are charged 
against our Contingency Account. 


It might be of some interest to you 
to hear what kind of book entries are 
made in connection with the removal 
of equipment. If equipment is trans- 
ferred from one point to another with- 
in a system, the original amount paid 
for such equipment is taken out of the 
cost of station from which same was 
removed, and transferred to the re- 
ceiving station’s Capital Cost, at the 
same figure irrespective of the present 
market price or condition of the 
equipment. The system’s Renewals 
Reserve account is not touched, as the 
equipment is still in the same system, 
and the system’s renewals reserve is 
common to all equipment no matter 
where it is installed, providing it is 
within the system. The only other 


account affected is the system’s Con- 
tingency account, and to this is charg- 
ed the original installation costs, to- 
gether with the removal expense. 


In the case of transferring appara- 
tus from one system to another, the 
method 1s somewhat different. In the 
first place the station, from which the 
equipment is removed, is credited with 
the amount it actually paid for same, 
together with its installation cost, thus 
relieving the station of any money 
that had been invested in respect to 
the equipment removed. There is 
then the question of Renewals. Dur- 
ing the time that equipment was in 
operation a certain amount of money 
had been charged against the revenue 
and placed in the Renewals Reserve 
account of that system, but, in view 
of the fact that the equipment has now 
been removed from the system, there 
is now no necessity to leave any money 
in the Renewals Account for its re- 
placement. 


The amount that has accrued, there- 
fore, is withdrawn from the selling 
System Renewals account, and is used 
ior the purpose of offsetting the dif- 
terence between the original cost of 
installed and the 
amount realized from the sale of same. 


the equipment 
Any loss or gain resulting from the 
transaction is either debited or cred- 
ited to the Contingency Account of 
ihe selling system. 


observed that the 
Capital -Cost “ofthe system, ) irom. 
which this equipment was removed, 


You will have 


received credit for the exact amount 
it was originally charged for same, and 
has, therefore, no further interest in it 
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SOUiar as is ecapitalsaccount 4s econ 
cerned. 

The receiving or purchasing system, 
however, is charged with the current 
market price for similar equipment 
new, irrespective of the age or con- 
dition of the equipment transferred. 
This, at first, would seem to be an 
arbitrary method, but to offset this 
seemingly high price for secondhand 
apparatus, an amount is placed to the 
credit of the Renewals Reserve of the 
receiving system equivalent to what 
would have accrued had this particu- 


lar equipment been operating there 


during its whole life, thus reducing 
the actual cost to the system to nor- 
mal. 


CORRE Nie Sor lS: 


Passing from the Fixed Assets, we 
come to Current Assets. Ihere are a 
number of items included in this class, 
but the principal ones, so far as Con- 
Situction (WOrlk ts scomeernedmmate: 
Stores and Merchandise, Construc- 
tion Tools and Equipment. 


To successfully carry on Construc- 
tion work of any size, it is most essen- 
tial that a large quantity of standard 
material be kept in stores ready 
for shipment at a moment’s notice. 
This entails a fairly large investment, 
and, to’ meet the interest charges and 
other operating expenses incidental to 
the handling of the stores, a percent- 
age of usually 10% is added to the cost 
of the material sold to Construction 
work orders. 


CONSTRUCTION =P ies Noe eA Nb) 
TOOLS: Included in this item are 
the Commission’s Construction Plant, 


excepting that which is being operat- 
ed on the Chippawa Development 
Works, and all small tools used for 
the construction of stations and lines, 
also including tools for general main- 
tenance purposes. 


In respect tothe larve plamiethises 
put on to a job on a rental basis at a 
ceftain figure for active. mmesancms 
nominal charge for idle time, the job to 
bear the expense of its operation and 
ordinary maintenance of same. The 
rental is charged to the job monthly 
and. ‘distributed, tos the costmo amine 
work in accordance with information 
supplied by the Field Office, the time 
of operation of each piece of plant 
being kept in the same manner as that 
of the labor employed. The rate 
charged per month is fixed by the 
Construction Department, and in ar- 
viving at their figure, due considera- 
tion had to be given to the carrying 
charges, overhead expense, lost time, 
extraordinary repairs (which would be 
capitalized), depreciation and market 
conditions. At the end of each fiscal 
year the plant is carefully gone over 
by a Plant Engineer, who, after tak- 
ing into account market conditions, 
places a valuation upon same, and sub- 
mits it to the Accounting Department. 
From this information, the books are 
adjusted, and the figure carried for- 
ward into the ensuing year represents 
what is considered to be a fair value 
of the plant on hand. 


I might mention that each piece of 
has an individual operating 
account, thereby giving the engineer 
an opportunity of knowing all the 
facts in connection with the operation 


plant 


of same. 


ie eel Le LN, 
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With regard to Small Tools, it has 
been our practice, as far as possible, 
to keep the cost of Small Tools out 
of the Construction cost, even though 
the life of some may be very short. 
By doing this we overcome the pos- 
sibility of one job being charged with 
a number of small tools that are, at 
the completion of the work, moved 
off to another location, as without 
coubt, in the majority of cases, no 
credits would be entered for the value 
of those removed. To obviate this 
difficulty an account was opened, and 
is known as _ Construction ‘Tool 
Account to which all small tools 
charged, sub-divided under 
various: headings, such as. Line 
Tools. .otation= Construction Tools: 
Maintenance Tools, etc. At the end 
ef each fiscal period an inventory is 
taken of all such equipment, and a 
valuation placed on same, based upon 
its condition and the current market 
prices. 


aTe 


The valuation thus obtained is then 
compared with the book value, and 
any difference between the figures sub- 
mitted and the value as carried in our 
books, is written off and charged to all 
work performed during the year on a 
mian-hour basis. That leaves the book 
value of our tools at the end of each 
year in balance with the value of 
equipment on hand, and ensures all 
jobs being charged with its correct 
proportion for use of this class of 
equipment. 


OPERATION: 


Having seen how our Fixed Assets, 
or Capital Cost, is built up, and the 
manner in which it is reflected in our 


books, the next thing for considera- 
tion is the operation of the plant in- 
stalled. 

Before a Municipality decides to be- 
come a member of this great family, 
it naturally wants to know what it 
will have to pay for the power deliver- 
ed, and, in order to obtain this infor- 
mation much preliminary work has to 
be done, surveys have to be made, 
estimates of cost prepared and other 
erigineering details attended to, with 
which you are probably familiar. 

These estimates are passed along to 
the Rate Department, and with this in- 
formation, together with data that 
they already have in their possession, 
they are able to arrive at a rate per 
horse power for the Municipality con- 
cerned. From this you will see how 
important it 1s that the figure quoted 
tor the construction work should be 
as near to the actual cost as possible. 


In dealing with the operation of a 
system it will be necessary to subdi- 
vide the different class of expense, 
which goes to make up the operating 
costs, under the following headings :— 
Operation, Maintenance, Administra- 
tion, Cost of Power, Interest, Renew- 
als, Sinking Fund and Contingencies, 
and deal with each item separately : 

(a) Operation—Operators’ salaries 
is the principal item so far as actual 
operation is concerned, in fact, you 
might say that it would represent 
about 80% of the total operating ex- 
pense, the balance being for coal, 
water, waste, meter paper and other 
miscellaneous supplies. Each station 
has its own operating account, whilst | 
the lines are divided into zones, and 
the expense of each zone is carried 
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separately. The accounting in both 
cases is similar to that described in the 
capital cost section. 

(b) Maintenance:—As the word 
implies—keeping the plant in such 
shape that it can be efficiently and 
safely operated at all times—the labor 
charges and other expenses are hand- 
led in much the same manner as was 
described for the Capital Cost. Most 
of the supplies and repair parts being 
drawn from Stores, known as Main- 
tenance Stores, which are distributed 
at various points throughout the sy- 
stem, so thaf in case of emergency 
they can be easily obtained, and with 
as little delay as possible. The mat- 
erial used for such purposes is report- 
ed to the central Storehouse at Hami- 
lton, where same is priced, recorded 
in the Stores Record; and the value 
of same transferred monthly to the 
maintenance cost of the station or 
line upon which it was used. The 
labor and other expenses for making 
the = repairs “sare ‘also distributed 
against the station or line, thus giving 
us at the end of each, year thel exact 
maintenance cost for each station or 
section of line. 


There has been much controversy 
over the matter of maintenance as to 
where maintenance stops and renew- 
als commence, and up to the present, 
so far as I know, no definite ruling 
has been given. My own opinion, 
is that a dividing point 
should be arrived at and strictly ad- 
hered to. 


however, 


It seems to me that if a piece of 
plant has been continuously operat- 
ing for the major portion of its nat- 
ural life, and a part or the whole of 


same has given out under ordinary 
wear and tear, that the cost of replac- 
ing same whether it be large or small, 
could and should be charged against 
the Renewals Reserve account, or, as 
the Renewals rate is designed to meet 
the original cost only, and not the re- 
placing cost, I would, when renewing 
small pieces of equipment, charge the 
equipment only to Renwals Account, 
and the labor installing same to Main- 
fengices buts ime case. ot renew ilcecie 
larger equipment, I would charge the 
capital cost with same, plus cost of in- 
stalling, and write off the original cost 
of old equipment, together with the 
cost of its installation to Renewals Re- 
serve. 


You will note there is a discrepany 
in my method, but I do not think 
there is any justification for disturb- 
ing the capital cost of a station or line, 
when the amount involved is small, 
especially, if the equipment renewed 
is of the same capacity as the old. If 
the charge, however, is of a trivial 
nature, 7 and "its: cHectaepouen tie 
stations or lines operating cost 
is small, discretionary power could 
be ‘given =to. the =parties. interested 
as to what they would do with 
Stich am expense. “As the matter 
now stands, there are undoubtedly a 
number of items that are charged to 
Maintenance, that could be placed 
against the Renewals Reserve, and 
the Operating expense for that year 
be relieved to some extent. 


There is, however, another side to 
the question. The Renewals rate for 
electrical equipment is based more or 
less on theory, and there may reason- 
ably be some doubt as to whether the 
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amount taken from the revenue year- 
ly, and set up as a reserve, will be suf- 
ficient to replace the equipment as it 
becomes used up. Judging by the size 
of our Renewals Reserve, however, it 
would seem that we are pretty well 
covered. So far as our own Plant is 
concerned, only a small portion has 
operated anything like half its natural 
estimated life, but in cases where same 
has been in operation for the major 
portion of its life, such as Poles and 
Insulators, I am told, especially so far 
as the Poles are concerned, that they 
are standing up well, and are likely to 
last much longer than their estimat- 
ed life. 


(c) Administration: Consisting of 
salaries and expenses of the Head 
Office operating department, together 
with a correct proportion of the Ad- 
ministrative Office expense, Execut- 
ive Salaries, etc., which are carried 
under special accounts throughout the 
PedmeanGe tien, ar thiecend: of each 
fiscal period, distributed pro rata to 
the operating and maintenance cost of 
cach station and section of line. 


Cd) sGost The Com- 


mission at the present time -is buy- 


of Power: 


ing power for the Niagara System 
{rom many sources, and at various 
Paves. 
lumped, and at the end of the year, 
distributed against the Municipalities 
and Companies served pro rata to the 
average horse power consumed. There- 


The amount paid, however, is 


fore, all users of power in the Niagara 
System are assessed at the same rate 
for power delivered to our station at 
Niagara Falls. The ultimate cost per 
horse power depends upon distance, 


operating conditions 


taken. 


and quantity 


(e) Interest, Renewals and Sinking 


Fund: Inasmuch as _ important 
items of the annual cost to be 
borne by a system consist of in- 
terest, sinking fund requirements 


and reserves for renewals of works 
and equipment, all of which are based 
upon the amount of capital invested, it 
is necessary to determine the amount 
of the share capital invested in the 
system, which has to be supported by 
each municipality before its propor- 
tion of such charges can be ascer- 
tained. ‘This is determined by alloca- 
tion to it of a share of the total capi- 
tal cost of the stations and lines to 
the point of delivery of power to it, 
which share is equal in proportion to 
the amount of power taken by it, as 
compared with the total power pass- 
ing through the lines at such point of 
delivery. 


As an illustration, let us take the 
Municipality of Guelph. Guelph 
would take its proportionate share, 
such share being determined by taking 
the percentage of Guelph’s average 
load to the Niagara System’s average 
load, of the cost of Commission’s 
Power Lines from Power Companies 
to Niagara Station, Niagara Trans- 
Station and 110,000 volt 
equipment, High Tension Lines from 
Dundas Station -and= 110,000: eyalt 
equipment, High Tension line from 
Dundas to Guelph, Guelph Trans- 
Station and 110,000 volt 
equipment, and the whole of the local 
transmission line from Guelph High 
‘Tension Station to the Guelph Muni- 
cipal Substation. In other words, a 


former 


former 
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share of the cost of all equipment 
that Guelph’s load has passed through. 

With the amount of capital for 
which it is responsible so ascertained, 
each then charged 
with :—Interest, Renewals and Sink- 


municipality 1s 


ing Fund. 

(1)—Jnterest—Computed on _ the 
cost of all operating equipment at 
a figure usually 444% to 5%, sufficient 
to absorb the amount paid, or balance 
of the amount paid to the Provincial 
Government for interest on monies 
borrowed from the Province, non- 
operating capital having previously 
been charged at current rates with its 


chare of the interest paid. 


(2) Renewals — The 


is empowered _ to 


Commission 
aide macer 
aside out of revenue such sums of 
money as may in its opinion be suf- 
ficient to provide for the renewal, 
alteration and repair to works con- 
structed and operated by the Commis- 
Having regard to these provi- 
sions, the Commission has made num- 
erous enquiries, studied the rates and 
theories of other large electrical sys- 


retain 


sion. 


tems, as to the annual depreciation 
in, and the life of, and the residual 
value of works, lines and equipment. 
Krom the information thus obtained, 
and from its own experience, the Com- 
mission has applied rates of deprecia- 
tion, and arrived at a flat rate to be 
charged annually against each Muni- 
icipality. The rate, which is 24% 
of the System’s capital cost, Right of 
Way .cost expected, is on a Sinking 
Fund basis, the interest improvement 
being at 4% per annum. 

(3) Sinking Fund—The Commis- 


sion is also empowered to retain 


and set aside out of revenue an an- 
nual sum. sufficient to form in thirty 
years, with interest at the rate of 4% 
per annum, a sinking fund for the re- 
payment of the advances made by the 
Province. No Municipality is charg- 
ed, however, with sinking fund until 
it has been operating five years time, 
thus giving it a chance to connect up 
a good load, and be in a better posi- 
tion to meet this additional demand. 


The assessment to each Municipal- 
ity is at the rate of 1.8% per annum 
based on the proportionate share of 
capital it 1s responsible for. 

(f{) Contingencies: In view of 
the fact that it is impossible or rather 
unprofitable to place insurance on 
eiectrical equipment, the Commission 
has in its wisdom created a Conting- 
ency Fund to meet losses by fire, ex- 
plosion and other unforeseen damages. 
To create this fund the municipalities 
are assessed yearly at the rate of 25c 
per average horse power consumed, 
and this, together with the profits 
from sale of power to companies in 
the system, is placed to the Contin- 
gency Reserve account. 


In addition to such losses as men- 
tioned above, this Contingency fund 
is used for the purpose of absorbing 
losses made through the transfer of 
equipment from one point to another, 
reference to which has previously 
been made. 

The items mentioned, viz: Opera- 
tion, Maintenance, Administration, 
Interest, Cost of Power, Renewals, 
Sinking Fund and Contingencies em- 
brace practically all expenses for the 
cperation of a system, and I have 
shown the method of proportioning 
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all these charges excepting Operating 
and Maintenance expense. This class 
of expense, as I previously stated, is 
distributed as it is made against each 
individual station or section of line, 
and accumulated there until the end 
of each fiscal year. 


The proportioning of this expense 
is similar to that described for the 
Capital Cost, viz: the Maintenance 
and Operating costs of stations and 
lines such as Niagara Station and 
transmission lines between Niagara 
and Dundas, which are common to 


all municipalities in the Niagara 
System, is proportioned to the 
Municipalities and Companies pro 


rata to the average horse power 
Consumed by = thenve § tor in- 
stance, Windsor, which is at the ex- 
treme end of the system would 
take a share of all Maintenance and 
Operating expense of all 110,000 volt 
equipment, stations and lines with the 
exception of the lines and stations east 
of Dundas. This share of the expense 
would be determined by taking the 
percentage of Windsor’s average load 
to the system’s average load. In other 
words, Windsor has to bear a share of 
the operating and maintenance cost 
of all equipment through which the 
power supplied to them has passed. 
Similarly all municipalities, no matter 
where they are situated, are charged 
according to the percentage of their 
load to the system’s total load with 
the operating and maintenance cost 
for high tension stations and trunk 
lines, through which their power 
passes, together with the total expense 
of the local line and distributing sta- 
tion, they being the only interested 


party, so far as the latter are con- 
cerned. 

Having determined the various 
classes of expense that are to be made 
against each Municipality, these ex- 
penses are accumulated and represent 
the actual cost of delivering power to 
the Municipality’s sub-station, and the 
total is applied against the revenue 
received during the year from the 
Municipality, and it is then, and then 
only, that the Commission can be ab- 
solutely sure whether a Municipality 
has been paying enough for its power 
during the year. 

In the event of the revenue receiv- 
ed from the Municipality for the sale 
ot power being more, and up tc now 
that has been the rule rather than the 
exception, than the cost of power as 
ascertained by annual adjustment, the 
surplus is refunded, thereby leaving 
the Municipality charged with the 
actual cost only. On the other hand, 
should the revenue be less than the 
actual cost of delivering power, an 
additional bill, known as the thir- 
teenth power bill, is rendered for that 
shortage. Thus it will be observed 
that each Municipality is called upon 
to pay the actual cost only of deliver- 
ing the power. 


According to official reports births 
in England and Wales in 1920 were 
the highest ever recorded, and the 
death rate the lowest. 


Tuberculosis among miners has de- 
creased since the introduction of elec- 
tric power into the South African gold 


mines. 
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Results of Primary Ballot, A. M. E. U. 


HE report ofthe scruti- 

neers on the primary 
ballot for election of 
onicers tor ithe year 
1922, has been placed 
in the hands of the 
Secretary, a copy of which, omitting 
ihe number of votes received is given 
in the following. 


\ 


The names marked with an * will 
appear on the election ballots. The 
election ballots will be distributed at 
ihe time of registration for the Jan- 
uary Convention, and will be marked 
and returned before the close of the 
afternoon session of the first day of 
the Convention. The scrutineers will 
Mmakenasreportnols tue, 1esulis, am me 
election during the morning session of 
the second day of the Convention. 


November 22, 1921. 


Mr. S. R. A. Clement, 
Secretary 


Association Municipal 
Flectrical Utilities. 
190 University Ave., Toron‘o. 


Dear Sir ;— 


In accordance with the request of 
the President of the A.M.E.U. we, 
the undersigned, have acted as Scruti- 
neers for the primary Ballot for the 
election of officers of the Association 
for the nex year. 


The results of the primary Ballot 
are submitted herewith in tabulated 
form. 


In accordance with the Constitu- 
tion, the Ballot to go before the Con- 
vention for election of officers as de- 
termined from the primary Ballot is 
also submitted herewith. ~ | 


Yours truly, 
Caines 
ANN 33) ote wa tt 


Results of Primary Ballot 
for Election of Officers 


PRESIDENT 


*Martindale, R. H. 
*McHenry, M. J. 
Gartoraay yess 
McIntyre, Ves: 
Pern On Ve 
Couzens, H. H. 
SCOlien oO we 
Siftons Hal. 


VICE-PRESIDENT 


*Perry,.@7 vl. 
debts a Tk. 
Martindale, R. H. 
NCI MiV ies Vo 
Shearer, H. F. 
Archibald, J: G. 
Stalin eee 

le eee ea 
Werteces le aeloe 
Stapleton, E. J. 
Gatos Worse 
Ciftom Bal 
Couzens’ HAE: 
McHenry: Nie); 
talocdss het, 
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Mahony, E. J. 
Reesor, W. E. 


SECRETARY 


*Clement, SR. A. 

Sriiiiianm. tie: 1, 
TREASURER 

*Mickler, G. J. 

Wreck olla, ik. C. 


DIRECTORS AT LARGE 


meentes: ius: 
PO COtLe > bls 
Starr, R. H. 
*Buchanan, E. V. 
Jackson. |eG: 
PVLCLOEYTe} VS. 
-Couzens» H.-H. 
Mectienry, M. J, 
Siktarmore,. |eit. 
eeoe |= |. 
Archibald, J. G. 
Brown, J. E. 
Sition, Et. 
Perry, O. M. 
Catton, W. R. 
Martindale, R. H. 
Reesor, W. E. 
Stapleton, E. J. 
Phelps: Jak, B. 
Caughill, E). H. 
matte ts]: 
Adsett, F. C. 
Timmerman, H. E. 
Veckoe,- |.1;, 
Milliken, S. 
Shearer, H. F. 
Stewatien. VV; J. 
Elliott. &:- 
Sanderson, W. K. 
Pisiestie ©). 


Buchanan, J. V. 


Mahony, E. J. 
Smith, A. A. 
Dean, M. G. 
Ross, James 
Bateman, Dr. 
Blay, G. W. 
Bain, G. 
Longworth, Percy 
McLinden, J. 
HicksA- TL: 
Ashworth, FE. M. 
Inglis, M. M. 
Pococks E 
mtatord, (Rha. Eu 
Daykin, W. 
Kelley) 5b. 


Note; V. S. McIntyre and H. H. Cou- 


sens—equal vote. 


DIS TRIG Ee Ri CL@ ks 
NIAGARA 


Eee sole): 
“Archibald, |--G: 
Sifton, EH. i 
Yates, P. 3B. 
berry, Owe 
Phelps. ee 
jacksom JeG: 
Catton Vee 
Daykin, W. 
Buchanan, E. V. 
Myers,, R. H. 
Higll Ein, 
hanee a. Ge 
Fralick; J C. 
Elliott, R. 
Smith, Av i. 


CENTRAL 


~*~ 
*Reesor, W. E. 


*A dsett, F. C. 
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*Ferguson, W. G. 
WV alterom Gaerne 
Hicks: Az fh. 
Coleman, =V.=D: 


Note; F. C. Adsett,—W. G. Ferguson, 
C. A. Walters, equal vote. 


GEORGIAN BAN 
*Stapleton, FE. J. 


Nic leindenwel 

Elliott eles: 
EASTERN 

*Brown, J. E. 


NORTHERN 


*Inglis, M. M. 
=Ciotot Galena 


TUE eee 


Minutes of Executive Meeting, A. M. E. U. 


HE meeting was called 
to, Order ate Uploew, MI 
In erOOts ol eratet 1e 
office of the Hydro- 
Electric Power Com- 


mission of Ontario, by 


the President. 


D| 
BF 


Those present were Messrs. M. J. 
McHenry, President, R. H. Martin- 
dale wRe Lees tacrwh wl apotaplerons an. 
ee blicks) dase Waves « Oil ae Cole 
lee Siskeendey Jabedal, (Compone, (ou if. 
Mickler, T. C: James; L. G. Ireland, 
Ree Ue leticrymlet eel eryveanume mle 
A. Clement, Secretary. 


Moved by Mr. O. H. Scott, second- 
ed by Mr. R. H. Martindale. 


That the minutes of the last Con- 
vention of the Association be passed 
as published. 


Carried. 


By a resolution passed at the June 
Convention at Niagara Falls, the pro- 
posed legislation by Mr. Swaze, to 
license electrical contractors was re- 
ferred to the Executive for considera- 


This matter was discussed at 
some length. 


Moved by Mr. O. H. Scott, second- 
ed) bys\irerh cb aeviates, 


That the Executive Committee re- 
port back to the Association at its next 
Convention, that it does not approve 
of the present bill, in that under pre- 
sent conditions it is unnecessary and 
that it would not be in the interest of 
the electrical’ industry at laree conor 
the general public. 


tion. 


Carried. 


Correspondence in reference to the 
formation of a Dominion Organiza- 
tion was read. 

Moved) by “Mr; tH. Ait saitcance. 
seconded by Nir SPe BR. yates 

That consideration of the proposed 
Dominion Organization be postponed 
pending the decision of an informal 
meeting to be held to discuss this 
matter. 


Carried. 


The President advised of the Com- 
nuttee that had been formed to confer 


HET A OT. RATION. 
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with the Hydro-Electric Power Com- 
mission of Ontario, on merchandising 
and of the work that had been done. 

Moved by Mr. R. H. Starr, second- 
ed by Mr. E. J. Stapleton. 


That the action of appointing a 
Committee to confer with the Hydro- 
Electric Power Commission of Ont- 
ario on merchandising is indorsed by 
the Executive, and that the Associa- 
{ion appoint a standing Committee to 
work in conjunction with the Hydro- 
Electric Power Commission of Ont- 
ario on merchandising. 


Carried. 


Moved by Mr. A. T. Hicks, second- 
CCubye NI The ele starr. 


That an amendment to the Consti- 
tution and By-Laws be submitted to 
the next Convention to empower the 
Executive Committee to institute 
Standing Committees from time to 
{ime and to appoint committees to act 
pro tem until the succeeding annual 
election. 

Carried. 


Moved by H. F. Shearer, seconded 
Dy vit Omer Scott. 

That the following manufacturers 
be accepted as Commercial Members 
of this Association. 

Canadian Ironing Machine Co. 
Limited— Woodstock. 

The Coffield Washer Co. of Cana- 
da Ltd.—Hamilton. 

Earl Electric Limited—Toronto. 

Easy Washing Machine Co.—To- 
ronto. 

Electric 
Toronto. 


Refrigerators, Limited— 


The National Equipment Co. Limit- 
ed—Toronto. 

R.E:T. Pringle Limited—Toronto. 

The Robbins & Myers Co. of Can- 
ada Ltd—Brantford. 

The Slade Mfg. Co. Limited— 
Owen Sound. 

Square L¥ Company, Walkerville. 

Carried. 

The report sent in by the Treasurer 
showed a balance on hand of $967.43. 

Plans for the Winter Convention 
were considered. 

Moved by Mr. A. T. Hicks, second- 
edibyeMiaRS Eerotacie 


That the next Convention be held 
at Toronto on January 26th and 27th, 
1922, and that arrangements for this 
Convention be left to the Convention 
Committee, these to include a theatre 
party after the Convention dinner. 

Carried. 

In the absence of Mr. H. H. Cou- 
zens, Chairman, Papers Committee, 
Mr. R. T. Jeffery presented a report 
giving suggestions for papers to be 
read at the Convention. 

Moved by Mr. O. H. Scott, second- 
ed by Mr. A. T. Hicks. 


That the following papers be pre- 
sented at the January Convention of 
the Association. 

1. Further developments in Rural 
Power, Distribution, by Mr. Jaw: 
Purcell, 

2. The Effect of Underloaded Trans- 
formers on System Power Factor, 
(contributor to be named. ) 

3. The measurement of Kilovolt 
Amperes for Power Billing, by Mr. 5. 
DB eines 
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4. The Development of the 6t. 
Lawrence River by Mr. A. V. White. 

Papers 2 and 3 to be read concur- 
rently and followed by a joint discus- 
sion. 


Carried. 


Mr eatin Chatman, est. 
lations and Standards Committee, re- 
ported on difficulties arising out of 
the application of optional rulings of 
the Electrical Inspection Department. 

Moved by Mr. H. F. Shearer, 
seconded by Mr. R. H. Martindale. 

That the Chairman of the Regula- 
tions and Standards Committee take 
up the matter of uniformity of the 
Rules and Regulations with the Chiet 
Electrical Inspector. 


Carried. 


Wie Cee ates Sp rougiteng puaric 
question of the formation of a Com- 
mittee to confer with the Commission 
on changes in the form of rates to 
meet changing conditions. 


Moved by Mr. P. B. Yates, second- 
ed by Mr-E. J Stapleton: ~~ 

That the Executive Committee of 
this Association feels a very strong 
need for co-operation in the matter 
of rates and instructs Mr. R. T. Jef- 
fery to take up with the Hydro-Flect- 
ric Power Commission of Ontario the 
question of calling together a Com- 
"mittee from the Association of Muni- 
cipal Electrical Utilities to co-operate 
with the Commission in the question 
of changes in the form of rates to 
meet changing conditions; that this 
Committee co-operate with the Rate 
Committee of the Hydro-Electric 
Power Commission of Ontario and be 


formed after plans similar to the Com- 
mittee on Merchandising. | 


Carried. 


Moved by Mr. O. H. Scott, second- 
ed: bye Mire Ra Ely Staci: 


That the Secretary be instructed to 
write a letter of sympathy to ‘Sir 
Adam Beck on behalf of the Associa- 
tion. 


Carried. 


A copy of a memorial of the Cana- 
dian Electrical Association to be sub- 
mitted to the Dominion Government, 
asking that the re-seal period for 
meters be extended from five years to 
ten years was read and discussed. 


Moved by Mr. O .H. Scott, second- 
eds by Vite Re Ele otamm 


That the Executive Committee of 
the Association of Municipal Elect- 
rical Utilities concurs in the memorial 
of the Canadian Electrical Associa- 
tion drawn up in reference to the test- 
ing of meters, and that the memorial 
be circulated among the various Muni- 
cipal Utilities with the recommenda- 
tion that they sign and seal the same 
to be forwarded to Ottawa. 


Carried. 


Moved by Mr. R. H. Martindale, 
seconded by Mr. H. H. Couzens. 


That the President be authorized to 
appoint a small committee to co-oper- 
ate with the Committee of the Cana- 
dian Electrical Association in carry- 
ing out this resolution. 


Carried. 


The meeting adjourned at 
P.M. 


12.30 


Dell Eye eeeer de eer iN 
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The 


again 


Executive Committee met 
at 4.15 P.M. when the fol- 
lowing resolution, passed by a meet- 
ing of representatives from the vari- 
ous electrical societies was discussed: 


“That in the opinion of the electri- 
cal men here gathered together, it is 
advisable to endeavor to form one 
Electrical Association for all of Cana- 
da and that with Dr. Carr as con- 
vener we suggest that an invitation be 
sent to the various electrical organiza- 
tions to send three representatives to a 


meeting to form tentative arrange- 
ments for such an organization.” 

Moved by Mr. R. H. Starr, second- 
ed by Mr. R. H. Martindale. 

That Messers. M. J. McHenry. O. 
H. Scott and P. B. Yates be appointed 
representatives from this Association 
to act with Dr. Carr in taking up the 
question of forming a Dominion or- 
ganization. 


Carried. 


The eee) 


Pats 


meeting adjourned 


TILE 


The Testing of Flexible Insulation. 


Bots. on insulations, 
Yp.77\ whether the latter be 
7 Ww 
7 flexible or otherwise, 


are made to determine 
if the insulation is sat- 
isfactory for the use 
which is to be made of it. The first 
consideration therefore, must be to 
determine the uses of the insulation 
on which tests are to be made and 
then to make only those tests which 
will determine if the samples tested 
are satisfactory for the purpose in- 
tended. 

Flexible insulating materials natu- 
tally divide into two classes, first, 
those which will resist comparatively 
high temperatures, and second, those 
which can only be subjected to re- 
latively low temperature without loss 
of insulation properties and mechani- 
cal strength. 


The two most important materials 
belonging to the first class are built- 


up mica, in the form of sheets or tape, 
and asbestos tape. These will resist 
high temperatures, but both have very 
little mechanical strength. Tests on 
these materials are of a special nature, 
and are usually made on the insula- 
tion: after it has been placed on the 
conductor or coil on which it is to be 
used. Such properties as thermal con- 
ductivity, flexibility, dielectric strength 
and resistance to high temperatures 
may be determined in this way. 


The remaining materials used in 
flexible insulations are all made up, 
in whole or in part, of vegetable fibres, 
thus limits the temperature 
they will withstand to that above 
which charring of vegetable matter 
commences. ‘This temperature is ap- 
proximately 100°C, and at tempera- 
tures higher than this disintegration of 
the material commences, with conse- 


which 


quent loss of mechanical and dielec- 
{ric strength. 
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The most important flexible insula- 
tions of the above class are :— 


Rubber, and rubber components 
Varnished Cambric cloth and tape 
Cotton cloth and tape 

Paper, impregnated or plain. 


Rubber is used in a variety of ways 
as insulation, e.g. for gloves and mats 
as protection against high voltage; as 
a covering for conductors, or as an 
insulating and adhesive compound in 
rubber insulating tape. The physical 
properties of rubber are not very de- 
finitely known, but a few simple tests 
usually indicate whether the insulat- 
ing materials of which rubber is a 
part, are satisfactory or otherwise. 


The tests which should be made on 
rubber insulation as applied to cables 
icwAs st Ollow ses 


(1) Thickness. 


Accurate measurements of thick- 
ness of insulation covering are neces- 
sary to obtain some idea of the protec- 
tion which the insulation will give to 
puncture. A variation of 10 per cent 
is allowable in this dimension. 


(2) Chemical Properties and Tests. 

Chemical tests are made to deter- 
mine the composition of the insulating 
wall, and to insure that only a limited 
quantity of undesirable compounds or 
fillers are present. A good insulation 
should contain only Hevea rubber 
which has not been previously used, 
waxy hydrocarbons, sufficient sulphur 
to insure proper vulcanization 
and fillers which are _ entirely 
inorganic mineral matter, containing 
no red lead carbon, or bitumen. 

(3) Physical Properties and Tests. 

The tests usually made on samples 


of the insulation of cables are: 


(1) Tensile strength. 


(2 \anser 
(3) Elongation. 
For these tests, representative 


samples of the insulation about 6 
inches in length are obtained, and 
bench marks made 2 inches apart in 
the centre section of each sample. 
After carefully measuring the area of 
cross section at the centre section, the 
sample is placed in the testing machine 
(Figure 1) and stretched at a uniform 
rate—until the distance between the 
bench marks is six inches. The test 
specimen is released within five sec- 
onds and the set determined 1 minute 
after the beginning of release. ‘The 
set should not be greater than three- 
eighths inch in two inches. 


To determine the elongation, 
the specimen is placed in the testing 
machine and streched at a uniform 
iate until rupture occurs, noting the 
distance obtained between bench 
marks at the point of breaking. This 
should not be less than nine inches. 
‘This test also gives the breaking load, 
from which, with the cross sectional 
area, the tensile strength can be de- 
termined. 


(4) Electrical Properties and Tests 

The electrical tests usually made 
are to determine the dielectric strength 
These tests 
can be most conveniently made at the 
place of manufacture, the voltages for 
various thicknesses, insulation, and 
method of test being as laid down in 
the Standardization Rules of the Am- 
erican Institute of Electrical Engi- 
neers. 


and insulation resistance. 
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RUBBER INSULATING TAPE. 


Rubber insulating tape is used for 
insulating joints in electric wires and 
cables. ‘Tests made on this tape are 
chiefly to determine quality and unt- 
formity of the product. 

Inspection of a sample roll of tape 
will usually detect undesirable feat- 
ures. The defects to be looked for 
are unevenness in calendering, non-un- 
iformity of width, and tendency to 
stick to the linen backing. 


CHEMICAL PROPERTIES AND TESTS 


The same limitations apply as spe- 
cified above for the rubber insulation 
fo1 cables. A good tape should con- 
tain not less than 30 per cent Hevea 
rubber, not more than 1 per cent free 
sulphur, nor more than 4 per cent of 
waxy hydrocarbon. 


LENSIER. STRENGTH. 


A hiss: determined= ine thes test: 
shown in Figure 1, and 
than 300 pounds 


nmiachine 
should 
square inch. 


not less 


DIELECTRIC STRENGTH. 


This is determined by testing be- 
tween electrodes such as those shown 
at A, Figure 11. The tape should with- 
stand a potential of 10,000 volts r.m. 
s. for a period of five minutes. 


Fusion ‘TEs. 


As this tape is applied by wrapping, 
and then heating until a homogeneous 
mass is obtained, a test is usually 
tuade to determine this property. The 
tape is wrapped to a thickness of % 


inch, and heated to a temperature of 
about 65°C for 20 minutes at the end 
of which time to be satisfactory it 
should have fused into a homogene- 
ous mass. 


An important test is one made to 
determine the economy of tape. It is 
desirable to obtain as many yards as 
possible of the tape per pound of mat- 
erial consistent with satisfactory di- 
electric and mechanical strength. The 
yardage of tape varies over a consider- 
able range and any tests are not com- 
plete unless a test to determine the 
yardage is included. A new roll of 
tape from which: only the case and 
wrapping has been removed, is weigh- 
ed, and two or three samples several 
feet in length are removed, and their 
leugth and weight found. From these 
readings the length of tape per pound 
of material is obtained, the results 
from this test may be quite surprising, 
showing variations which may be 
large enough to warrant buying a tape 
which may be quoted much higher 
per roll than another having less yard- 
age. 


FRICTION TAPE 


Closely allied to rubber tape is ad- 
hesive or friction tape, and many of 
the tests made on the latter are simi- 
lar to the ones given above. Friction 
tape is an adhesive tape made of cot- 
ton sheeting impregnated with an ad- 


hesive insulating compound. 


Inspection of a, sample roll vot the 
tape should be made to determine the 
presence of dirt, knots, lumps or ir- 
regularities of twist. A common de- 
fect in friction tapes is* to havewme 
edge of the tape unravel as pieces are 
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being removed from the roll, and any 
tendency of this kind should be noted. 
The compound should be evenly dis- 
tributed over both sides of the tape, 
and should not leave bare spots as the 
tape is unrolled, by pulling away from 
the fabric due to non-uniform sticky 
qualities. 


PHYSICAL PROPERTIES AND TESTS. 


Due to imperfect impregnation, fric- 
tion tapes often show pinholes, so 
that in cases where the tape is expect- 
ed to have considerable insulating pro- 
perties, a sample should be held be- 
fore a strong light, to detect the pre- 
sence of any great number of these 
holes. A maximum number of three 
holes is allowable per yard of tape, 
but a well impregnated tape will usual- 
lv have a much smaller number or 
none at all. 


The tensile strength of the tape is 
measured in the machine shown in 
Figure I, and should be not less than 
forty pounds per inch of width. 


ADHESION 


‘The adhesion between adjacent lay- 
ers of the tape 1s determined by wind- 
ing a sample of the tape on a mandrel 
1 inch in diameter under a tension of 
ten pounds per inch of width at a rate 
approximately thirty inches per min- 
ute. A weight of four pounds per 
inch of width is then attached and 
this shall not cause the plies to sepa- 
rate at a rate in excess of thirty inches 
per minute. The apparatus required 
for this test is shown in Figure II, 
which also shows at A and B, two 
types of electrodes for testing the di- 


electric strength of flexible insulation. 
The electrodes at A are: used where 
the width of the insulation is sufficient 
to allow specimens to be tested in air 
without flashover occurring. The 
electrodes and attachements at B are 
suitable for testing tapes and speci- 
mens of limited width under oil, and 
the shape is such that the terminals 
of the oil ‘testing “machine ingucewinm 
the Laboratories can be used by simply 
removing the oil cup and substituting 
the: test. electrodes, whichs dipwintoma 
suitable receptacle containing oil. 


Some friction tapes have a tendency 
to dry out quickly, and so lose their 
frictioning qualities. A test to deter- 
mine. any tendency to- dry outetoo 
quickly involves placing the samples 
in a baking oven at 100° C for sixteen 
hours, and then testing in the machine 
shown in Figure II. ‘The tension ap- 
plied when wrapping the tape on the 
mandrel is the same as in the adhesion 
test previously described, but the 
weight to unroll the tape is reduced 
to 1-1/3 pounds per inch width of 
tape. | 


DIELECTRIC STRENGTH 


The dielectric strength may be de- 
termined by puncturing samples of 
iape between specified types of elec- 
trodes, or by impressing a given po- 
tential of approximately 1,000 volts at 
a frequency not exceeding 65 cycles 
per second for five minutes on a sam- 
ple wrapped with one-third lap on a 
one-inch mandrel. The tape is consid- 
ered satisfactory if it will withstand 
this potential. The latter test is con- 
sistent with tests made for dielectric 
strength of apparatus, and indicates 
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the tendency nowadays to omit tests 
to destruction wherever possible. 


YARDAGE 


The test for economy of tape is 
similar to that described for rubber 
tape, and is of importance in establish- 
ing the length of tape obtained per 
pound of material. This test should 
never be omitted where comparative 
tests of tape are made with a view to 
purchase of a suitable brand. 


The only chemical test of import- 
ance on friction tape is to determine 
the. percentage of free sulphur. The 
presence of sulphur can be determined 
by wrapping a sample of the tape on 
a clean. copper rod and baking for 
twelve to twenty hours in an oven at 
100° C. The sulphur will discolor 
the copper, and if the discoloration is 
marked, the quantitative analysis may 
be made. The amount of free sul- 
phur should be less than 0.05%. 


VARNISHED CAMBRIC 


The tests usually made on varnish- 
ed cambric include: 


Mebensiies,oirength, 2. Dielectric 
Strength. 3. Heat resisting properties. 
4. Solvency in oil. 

The tensile strength and dielectric 
strength are measured with apparatus 
shown in Figures 1 and II respective- 
ly, and the heat resisting qualities by 
baking samples of the cambric in an 
-oven at 100° C for various lengths of 
time, and noting any tendency to brit- 
tleness. Inspection is usually made 
after 50, 100, 200, 300, 400 hours, 
after which time any tendency to brit- 
tleness will usually have appeared. 


The solvency in oil is determined by 
placing a sample of the cambric in 
transil at 100° C for twenty-four hours 
and noting whether the varnish film 
has been destroyed or attacked by the 
hot oil. A good cambric impregnated 
with the proper varnish should have 
the varnish film unimpaired, and there 
should be no tendency to peel or 
blister. 


All of the above tests are made to 
determine the fitness of the insulation 
for use generally, and if some special 
use is to be made of a given insula- 
tion, the above tests may not cover all 
points, in which case additional tests 
must be made to determine more accu- 
vately the suitability of the material. 
Familiarity with the results that might 
be expected of a given insulation as- 
sists greatly when tests such as those 
described above are made, and any 
unusual behavior of the insulation 
should be noted, as any knowledge of 
this kind often explains what might 
otherwise appear to be a very unusual 
characteristic. eNenes of dhe tests 
described above are difficult to 
make, but the results obtained from 
them are of much greater value if 
accompanied by general observations 
of the behavior of the insulation 
under test, and a note made of any- 
thing which appears unusual. 


Dividing the cubic measurement in 
inches of a block of ice by 30 gives 
its approximate weight in pounds. 


An electric attachment enables an 
alarm clock to be used to make long 
time exposures with cameras. 
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Announcement 


The readers of THE BULLETIN will 
be interested to know that Mr. George 
J. Mickler has been placed in charge 
of the Commission’s Sales Depart- 
ment, 

Mr. Mickler is well known through- 
out the Province through his activi- 
ties as Assistant Municipal Auditor, 
and has personal acquaintanceship 
with the Municipal Officials in nearly 


every Hydro Municipality in Ontario. 


His educational training and com- 
mercial experience provide him with 
a secure foundation on which to rear 
LUC esttichike Ol aucuccessiiim ales 
Department, and his personality gives 


every reason for assurance that the 
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Commission’s clearly defined policy of 
the most complete co-operation be- 
tween all the members of the Hydro 
family will be fully realized. 


It is Mr. Mickler’s ambition to carry 
out to a successful issue the Commis- 
sion’s policy of the highest type of 
merchandizing service under condi- 
tions beneficial and satisfactory to the 
earnestly bespeaks the support of the 
municipalities, and THE BULLETIN 
Municipal Officials in his effort to at- 


tain this object. 


Canada’s average wheat yield for 
ten years (1909-18) was 18.25 bush- 
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Hypro News [res 


Niagara System 


GENERAL—The Municipalities of 
Ford City, Riverside, Tecumseh and 
St. Clair Beach are making prepara- 
tion to submit Hydro enabling and 
money by-laws to the ratepayers at 
the coming municipal elections. The 
formation of the Municipalities of 
iniverside and st, Clair Beach and the 
enlargement of the boundaries of the 
Village of Tecumseh has made this 
step advisable. It is proposed that 
these four municipalities will be sup- 
plied with power from the Walkerville 
Sub-Station and that the four systems 
will be operated by the Walkerville 
Hydro-Electric System, separate ac- 
counts and records being kept for 
each municipality. 


Gatt—The Public Utilities Com- 
mission is erecting a new combined 
sub-station and office building. The 
building will be completed shortly 
after the first of the year and the sub- 
station equipment should be installed 
and in operation by March Ist. The 
building is suitably located and has a 
very handsome appearance, being con- 
structed of brick with a stone front. 
Particular attention has been given to 
the design of a suitable showroom in 
the office building for use in connec- 
tion with the sale of appliances. 


— ——2 


NraGara Fatts—The Hydro-Elec- 
tric System here has made arrange- 
ments for the erection of a new sub- 
station. ‘The new station will be lo- 
cated more nearly in the centre of 
load distribution 
one, 


than the 
become 
quate to take care of the rapidly 
increasing load. The design of the 
building is being taken care of by a 
local architect, while the purchase and 
installation of electrical equipment is 
being handled by the engineers of the 


Commission. 


present 


which. has inade- 


SCARBORO TowNsHIp—The town- 
ship is submitting Hydro enabling and 
money by-laws to the ratepayers at 
the coming municipal elections. Up 
to the present time the primary lines 
in Scarboro Township have been fin- 
anced by the Provincial Commission, 
and it is proposed that the southern 
portion of the township be operated 
as an urban municipality and that the 
township should entirely take care of 
the financing in connection wiih the 


system. 


WALKERVILLE—The Hydro-Elec- 
tric System has recently purchased a 
site on which it is proposed to erect 
« new office building. The new site 
is ina very desirable location, and the 
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building will be suitable both for an 
office building and a sales department 
It 1s ex- 
pected that the construction of the 
building will be commenced shortly 
arter, the first Of te year, 


for the sale of appliances. 


Severn System 


GENERAL—Due to the fact that the 
Big Chute development which serves 
the Severn System is loaded to capa- 
city, investigations are being made at 
the present time by the Commission’s 
Engineers covering improvements and 
extensions to the plant. In all pro- 
bability during the coming year about 
2,500 horse power additional will be 
required to serve the various towns 


and municipalities on the Severn 


System. 


BarRIE—The installation of two 
additional 350 K.V.A. transformers 
lias just been completed by the Com- 
mission in the Barrie sub-station to 
take care of the increased demands in 
this municipality. The Barrie station 
has now a capacity of approximately 


00 KV A. 


INNISFIL Twp.—The Commission 
has been endeavoring to arrange for 
rural service in this township and a 
large number of public meetings have 
been held at different hamlets and in 
various localities to explain the advan- 
tages of electrically equipped farms 
and to submit information in general 
to the farmers. 


The indications are at the present 
time that this township will be organ- 
ized on a large scale in the near fut- 
ure and in all probability lines will be 
constructed throughout same during 
the coming year. 


Miptanp—Rapid progress is being 
niade on the installation of equipment 
for the Copeland Flour Mill sub-sta- 
tion, which will take energy at 22,000 
volts from the Midland transmission 
line and step-down to 550 volts for the 
purpose of serving the new flour mill 
being constructed by Mr. A. Copeland, 
This mill will start off with about 
400 horse power demand with a pos- 
sibility of the load being increased at 
an let ace: 


The mill will be in operation about 
february Ist. 


NotrrawasaGA ‘Twe.—The_ con- 
struction of a rural line in Nottawa- 
saga Township from Collingwood to 
Duntroom, consisting of approxima- 
tely seven miles, is being undertaken 
by the Commission at the present time 
for the purpose “of serving -adarce 
group of farmers in the township. 
Power will be taken from the Colling- 
wood System and metered at the 
boundary of the municipality. 


This contitutes the first rural sy- 
stem on the Severn System, but it is 
expected. in the (course? Of=themue 
year that various other similar rural 
systems will be constructed through- 
out Simcoe County. 
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Acton 
Ailsa Craig 
Ancaster 
Ancaster Twp. 
Aylmer 
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Beachville 
Biddulph Twp. 
Blenheim 
Bolton 

Bothwell 
Brampton 
Brantford 
Brantford Twp. 


Brigden 
Burford 
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Burgessville 
Caledonia 
Chatham 
Chippawa 
Clinton 
Comker 
Copetown 
Dashwood 
Delaware 
Dereham Twp. 
Dorcester 


Dorchester S. Twp. 


Embro 


Exeter 
Fergus 


Forest 
Galt 
Georgetown 
Glencoe 
Goderich 
Grantham Twp. 
Granton 
Guelph 
Hagersville 
Hamilton 
Harriston 
Hensall 
Hespeler 
Highgate 
Ingersoll 
Kitchener 
Lamketh 
Listowel 
London 


London Twp. ------------------ 


Louth Twp. 
Lucan 
Lynden 
Markham 
Merritton 
Milton 
Milverton 
Mimico 
Mitchell 
Moorefield 
Mount Brydges 
New Hamburg 
New Toronto 
Niagara Falls 
Niagara-on-the-Lake 
Norwich 


Norwich N. Twp. -.------ 
Norwich s: Diwp. .-:---<---- 


Oil Springs 
Otterville 
Palmertson 
Paris 
Parkhill 
Petrolia 
Plattsville 
Point Edward 
Port Colborne 
Port Credit 
Port Dalhousie 
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Preston 
Princeton 
Ridgetown 
Rockwood 


PROS AU eee eee. ons ee 


Perret rire 


“Gre 


N i SUA 


IPA 


Pop. 
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GSO Strathroy oe ee 2,637 
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S20 poe Ravistock: (fF -.. ee 876 
Gee Dnamestord ys cote a eee 888 
500m Ehamesvitle) Ses eee, 804 
A0 Ome Chornidaley: --°-s.. on eeee eee 250 
ROO gw bury are ee ee ee 1,619 
Sei Ste ULL SOmD Ur wee eee eee ees 2,856 
300 a LOnOntonses ore oe eee 499,278 
I-26 bee horonto “lwp ses. ee 5,234 
1 balls 2eebownsende: diwipiue sees 2,988 
Ibs Mend oie, AiO Bate 4,184 
1E SOOM Wialkery 11 loge eee 6,279 
800m Wallacechune=e: 2] ss. 4,067 
Pak)  MWeRWerr Con agl Se ee "791 
S50 mW Vatertord peers le ee ice 1,084 
SoU milter Ooms tes eee ee 5,476 
BOX — \ui/aligare Varo MU eee ee ee 6,475 
200s Wattirdis sere eos a! 1,033 
eS 7 Cu Welland v2. be aed ey 9,135 
BO0NFW exe” Lorne 0s ne cee, "187 
lea tele ellesley eerste I ee ee ates 583 
SDMEVVCSLONG Me 2 5h ee eee coe. ee 2,570 
Siow Windsore mse oe kee 31,629 
5,009 Woodbridge ..................... 587 
3, Dla tVLOOUSLOCK= pe aeeamin aie aie one 10,126 
860 Wyoming ..................... 503 
D530 2am VOT Kae Le Wea ee nee ee 44,232 
1,205 Zurich *yos oe eee ee "ABT 
437 = ee eee 
tee Total—1,191,736 
1710 ; SEVERN SYSTEM 
2499 Alliston Been ee ee ae 1,264 
1422 Bar vie de tee. 3 oot es Poe tO 6,775 
12.434 Beetonieie. 4.2 ee eo ee eee bd 1 
2 121 Bradtord@e ee 885 
"304 Camp wes Ordinate. onus eaee oe as 
4.920 COLD W ATCT Mies zi. a ree ree oF 595 
3456 Collinswoods ese 7,262 
300 COOKStO Wily cake sere eee cecace ae ee 635 
17.032 CNECIIOY-C ween ere ee eee 612 
1072 By iii vale peer cer eren eee aero 600 
114-766 IMGi latin dette pees eee renee 6,532 
1340 Orillia ee ee ee ee 7,804 
"791 IP ON GTAN Sie eee see erence ees 3,811 
3 000 IRozte MeNicolleles ne 531 
oT] Stayner eee oe eee 915 
5,385 AB eVayed one p ny Wes-es ces ee eeten eens 200 
21056 Tottenham eee eer ee ee 469 
350) WictoniawLlanbone 1,441 
2,551 AVVia aS net) Clee eee ee 600 
ge Total 41,552 
2,312 WASDELL’S SYSTEM 
620 Beaverton  ~.....--.-.-eeeeeees 949 
G0 pe TOC IAI ee tee etener came eee ane 225 
836 Brockse iw s ceo eee eee 2,795 
9,553 Gammim lone ese eee. eee 838 
1,800 Eldoneelwptt-2 ee eee 2,047 
1,044 Gamebridge ha aA Oe ae ee 70 
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500 Thorah Wi tenner oe eee 1,084 
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2,696 
14,207 Total 11,150 
1,918 NIPISSING SYSTEM 
WOT Te Galland eis 5. egret ree es 650 
asi) WNbiran Siu aved a see ere See ese sciscee 100 
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AWS “PGOWaSSATl te ee eee een 510 
400 = 
1,890 Total 11,423 
4,320 MUSKOKA SYSTEM 
IOUS mae ravens tee ee 437 
P SOs ents Villename ese ee cee: 2,160 
500 3 = 
1037 Total 3,597 
3,235 EUGENIA SYSTEM 
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Pop. 
Dmeh any sect eens 1,520 
I Hbre nore’ | pee = eine eee ape 350 
Pleshertoniec pcceaseccse tn ears 410 
Grand 2 Viele yee eees cee seceaeor cere 582 
VATFO VELA ccte eres eee actrees 2,724 
ROIS GEUT  ottee one eee ees 285 
JStoreahhakentss QuyGUNES 6-5 mos ees ta 350 
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Total 39,571 
OTTAWA SYSTEM 
Ottawa — ceccccccenececceesnetenseenneceeeres 107,732 
THUNDER BAY SYSTEM 
Port Arthur ......--------------r- 15,094 
CENTRAL ONTARIO SYSTEM 
Belleville .....-----------+-----22--re00027" 12,240 
Bloomfield ....----------++----eeeer072007* 600 
Bowmanville  .....---.----:--+--00077" 3,259 
Brighton  «...--2-:----:-cees---2ese0s=27728 1,37 6 
Camden East Twp. -..------------ 3,050 
CObOULg, 2.--------------e0e-eseeeenneneeees 4,874 
Gol borer eecse-eceesee seer 869 
Darlington Twp. .-.---------------+- 3,407 
Welor Oe ces coke enone eee 259 
DeSCLONTO: <ic-ccee--s2e=-o--cen2eo--- =e" 2,01 i 
SER ACO Speen eee eee 1,220 
Kingston — -.-.-..---::ceeeeeeeeereeeeees 23,261 
Wale tue: | ates eeense eee eee 1,133 
1G;baYs REN? A ceeecasceren a oe ee 7,841 
Madoee core anes 1,056 
MM arrmorar sc ess-scese=ac0e-eee sn eeeae--=o 856 
IER oO Kg ese owe 740 
ING MOPS) eee eo 2,863 
INjewicast eters tecerereee eee nee oe 553 
IN (end baad fe easecaeeere eAeeceece co 43¢ 
INO PW.GOG ee. eter een eee ees 698 
Omenee es a eae ee eases 517 
OOO te eae Seer 700 
OSes eee 10,126 
Peterborough ...--.--..2------.-----+«- 21,230 
Pickering Twp. ....------------:+ 4,382 
Picton 2 ee eee eaeeaeee 3; 10D 
Por till Oe prea eee eee 4,394 
Richmond Twp. ....-------------+-- 1,944 
SPvaaavobbe! SUA Aes 8 areas coeccer 2,506 
Sua DRA ySS Mee nate occphceansecors RECEL CE 849 
OTN CIN COM tee nee eee 5,736 
Ba ig27eY0 lo pts Ree ew tse ae eS 1,288 
SW ie lilitast@ Wileeee eee nee eee 853 
N'A alt On fears eee tes ererm cro 3,102 
Whitby: owDse eee eee eos 
Arvid opie IDG ABW GON ascent ee sreerere 3,420 
Total 134,552 
ST. LAWRENCE SYSTEM 
AexXand tice eee ee eee ‘ 
7 NGoj 0} (Diels CUNY oes ene erie 8 eos 
Brockville s ee eens ayy 
Chesterville: stesso eee 949 
WanCastere yc ees 593 
Martintow nsec ee 
Masxvill ley. ies eee cee 153 
Prescott eee ee 
Wailliarns DU oe eee eee 200 
Wamiehes tere merece scene ee eer 1,019 
Winchester SDiINoS meee teee sn eee 
Total 15,660 
RIDEAU SYSTEM 
Garleton 1s hlacewe 8,786 
Kemiptville pire cee 1,179 
Lanark Se ee oe ee 583 
Perth’... 3 eee 4.047 
Smiths. al se = eee 6.665 
Total 16,260 
ESSEX COUNTY SYSTEM 
‘Amherst arse see nee eee 2.190 
Ganard a iviv.cws eee 50 
COttamue ete ee 333 
Hssexuees. shee 2 es ee ae 1,753 
RAPT OW Pe eae ee ee 619 
Kaine sivall epte eet eee cee Ievec 
Weamin cto Wee scess= sere ore ee 4,360 
Total 11,017 
THOROLD SYSTEM 
Thorol das ee eee eee 5,012 
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